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ABSTRACT 
Background: Ingestion of caustic agents can cause serious damages of the 
upper gastrointestinal tract and in some cases this kind of poisoning may have 
fatal outcomes. 
Acute caustic intoxications are one of the main problems in the modern clinical 
toxicology since they mainly affect young people with psychic disorders, suicidal 
intent, and alcohol addiction.   
Text: In diagnostic evaluation of this kind of poisoning, different procedures are 
used. Today’s golden standard for determination of the grade and extent of the 
lesion is esophagogastroduodenoscopy (EGD) performed in the first 12-24 hours 
following corrosive ingestion. 
In some patients, some late complications, such as esophageal stenosis and 
gastric stenosis, which are the most common, as well as carcinoma of the upper 
gastrointestinal tract, which is rarely seen, can be detected.  
Acute caustic poisonings are treated with specific kinds of protocols. According to 
them, first, an attempt is made to neutralize the poison. Combinations of 
antibiotics, anti-secretory drugs, and collagen synthesis inhibitors are used. As a 
support therapy, nutritional liquids can be utilized, and in the most unmanageable 
cases, esophageal dilatation, stent placement and surgery are used.  
Conclusion: In the future, caustic poisonings will remain a serious socio-medical 
issue, due to the difficult clinical presentation, expensive diagnostic protocol, 
extended hospitalization, and possible permanent disability. 
Keywords: Caustic agents, Esophageal Lesions, Esophagogastroduodenoscopy, 
Post-Corrosive Injuries. 
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INTRODUCTION 
According to the annual report of the 
American Association of Poison Controls, 
there are about 200,000 caustic 
intoxications annually, most commonly 
with acid and alkaline substances that are 
regularly used as cleansing agents in the 
households (1,2). In Republic of 
Macedonia, about 75-80 caustic 
intoxications are recorded per year. They 
are more often detected among women and 
in 95% of the cases they are with suicidal 
intent (3). Post-corrosive injuries with 
different degrees of severity can occur 
along the entire esophagus particularly in 
the middle and distal part, more precise at 
the level of physiological narrowing. Also, 
they can appear in the gastric antrum and 
pylorus (4,5). Caustic poisonings are 
related to numerous complications which 
can cause fatal outcomes, most often seen 
during the acute phase of the intoxication.    
Esophageal carcinoma may develop 
as a late complication, which its onset is 
observed 40-60 years after caustic 
ingestion (6- 8). 
Caustic poisonings occur after 
ingestion of caustic substances, such as 
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oxalic), alkalis (sodium and potassium 
agents, soaps, detergents), heavy metal 
salts, formalin, and many other chemical 
agents. Lye is a general term in the 
American literature, denoting strong alkali 
found in cleansing agents (9, 10). 
The most commonly abused 
substance among acids is hydrochloric 
acid. It is often used in countries like India 
and Taiwan as opposed to the USA where 
its abuse is less than 5%. In Republic of 
Macedonia, this acid is easily accessible as 
a sanitary cleansing agent and it is used as 
an oral poison in more than 50% of the 
cases. Hydrochloric acid causes severe 
damages of the upper gastrointestinal tract, 
usually gastric stenosis (11). We have 
recorded some uncommon poisonings in 
which our patients abused agents such as 
cleaning products that contain sodium 
hypochlorite (NaClO). Atypical are also 
some serious injuries caused by acetic acid 
(CH3COOH) usually used in preparation of 
food. It is often abused during autumn 
when people prepare conserved vegetables 
for winter. There are a small number of 
exceptional intoxications caused by 
ingestion of battery fluids (sulfuric acid), 
antirust compounds (oxalic acid), 
household bleaches and hydrogen peroxide 
(12). All these unusual poisonings rarely 
cause severe and serious injuries of the 
upper gastrointestinal tract. 
Alkalis, such as sodium hydroxide 
(NaOH) and potassium hydroxide (KOH), 
are also being abused. They have high pH 
values and can be found in the market as 
components of soaps, detergents, cleaning 
tablets, and cosmetics. Their abuse is more 
frequent in the USA and member states of 
the European Union. As acids, they also 
cause severe post corrosive injuries of the 
upper gastrointestinal tract and late post 
corrosive complications. The most 
common complications are esophageal and 
gastric stenosis, which are found in greater 
percentages than in poisonings with acid 
substances (13, 14). 
Pathophysiology of this kind of 
poisoning describes the cascade of 
reactions which lead to tissue damage. 
Acids cause injuries due to coagulation 
necrosis, transformation of proteins, and 
hemoglobin. Alkalis cause transformation 
of tissue proteins into proteinates and fats 
into soaps which result in liquefaction 
necrosis (15). 
Corrosive substances with a pH of 
less than 2 or greater than 12 are highly 
corrosive and can cause tissue necrosis. A 
concentrated solution of sodium hydroxide 
(22.5% and 30%) can cause perforation of 
the esophageal wall, mediastinitis, and 
fatal outcome within seconds (16).  
Caustic agents can affect the entire 
gastrointestinal tract and the severity of the 
post corrosive lesions is determined by the 
nature of the caustic substance, pH value, 
quantity ingested, concentration of the 
solution, duration of exposure, and the act 
of swallowing. Also, different forms of 
caustic substances cause post corrosive 
injuries on different gastrointestinal areas. 
Ingestion of agents in solid or gel forms 
causes injuries of the oropharynx and 
proximal esophageal segment, while liquid 
substances cause injuries on the middle 
and distal segments of the esophagus and 
stomach (10). 
Acute caustic intoxications cause a 
particular histological appearance of the 
esophageal and gastric walls where 
thrombosis of the small vessels can be 
predominantly seen. 
The cells develop high temperature 
due to metabolic changes, and after a few 
days, they are overtaken by bacterial 
invasion(17). The healing process begins 
three weeks after ingestion with collagen 
deposition in the first week; later with 
development of granulation tissue and 
fibrosis, which leads to the incidence of 
esophageal and/or stomach strictures 
within the next 8 weeks to 8 months.(18) 
Esophageal stenosis most frequently 
develops at the cricopharyngeal area, at the 
level of the aortic arch and tracheal 
bifurcation and the lower esophageal 
sphincter. Gastric stenosis mostly occurs in 
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Caustic substances cause three 
different degrees of post-corrosive injuries, 
where the third degree is characterized by 
perforation of the wall of the esophagus or 
stomach ( 19). 
MAIN TEXT 
Patients with acute caustic 
intoxications present a unique clinical state 
due to the injuries in the upper 
gastrointestinal tract. They have constant 
burning pain in the mouth, throat, and 
chest and severe pains in the stomach 
followed by nausea and vomiting. 
Symptoms usually appear right after 
caustic ingestion, rarely after a couple of 
hours and they last several days or weeks. 
Regular findings are ulcers or whitish 
plagues in the oral cavity, palatal mucosa, 
and pharynx which lead to edema, 
hypersalivation, and difficulty in 
swallowing (20). During the acute phase, 
the patients are in a very serious condition 
because they have developed 
laryngospasm with dyspnea, tachypnea, 
dysphonia, and aphonia. Among the most 
critical cases are those with endotracheal 
or bronchial necrosis with mediastinitis, 
due to substance aspiration, and they may 
often have fatal endings (21). 
Lesions in the oral cavity are very 
painful and they often express contact 
bleeding. Absence of extensive 
oropharyngeal injuries does not rule out 
severe injuries of the lower segments. In 
10% to 30% of patients with severe 
esophageal post-corrosive burns, there are 
no local changes in the oropharynx. One 
survey showed the 37% presence of 
esophageal injuries (II and III degree) 
among patients that had not developed 
evident oropharyngeal damages (22- 23 ). 
By contrast, some reviews reported that 
70% of patients with severe oropharyngeal 
injuries did not have noticeable esophageal 
damages. Therefore, injuries of the 
oropharynx are not a reliable indicator for 
the eventual burns located in the esophagus 
(23). 
Perforation of the gastrointestinal 
wall may be the most serious complication 
in the acute phase and it requires 
immediate consultation with an abdominal 
surgeon. Generally, gastric perforation 
occurs and patients are immediately 
transferred for an emergency abdominal 
surgery. 
Post-corrosive injuries usually 
appear in the first 48 hours or they may be 
delayed until the 14 days after caustic 
ingestion (24). 
General condition of the patient can 
be complicated by a large liquid loss, 
metabolic acidosis, and renal failure. 
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In long-term management of patients 
with acute caustic intoxications, some 
difficulties related to the late complications 
exist. They happen very often and are 
usually quite extensive. Advanced 
diagnostics and modern approaches have 
reduced the percentage of post-corrosive 
late complications of the upper 
gastrointestinal tract. Nevertheless, they 
still present a major medical and social 
issue, both by their clinical presentation 
and therapeutic protocols. Also, post-
corrosive late complications restrict the 
patients’ everyday life. 
The most common late 
complications are esophageal strictures and 
stenosis, gastric stenosis of the antrum and 
pylorus, and esophagus and stomach 
cancer (25, 26).  
Patients with strictures and stenosis 
of the esophagus usually complain about 
difficult swallowing and also a feeling of 
pressure behind the sternal bone. These 
symptoms indicate narrowing of the 
esophagus. They may appear three weeks 
after caustic ingestion, during the first 
three months or, according to some 
authors, even after one year following 
caustic ingestion (Figure 2). Stenosis is 
more commonly associated with ingestion 
of caustic poison in liquid form than in 
crystal form.  
Onset of symptoms, like full 
stomach, nausea, vomiting, and extreme 
weight loss, suggest gastric obstruction, 
with development of stenosis of antrum or 
pylorus. It commonly happens in the first 5 
to 6 weeks after intoxication and according 
to some authors even after several years, 
but yet rarely compared with esophageal 
stenosis (Figure 3). It is most frequently 
found after acid ingestion although many 
cases of gastric stenosis have been reported 
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Figure 3. Late post-corrosive complications located in the antropyloric and pyloric gastric 
areas 
 
Managing such intoxications may be 
very difficult, but still quite motivating. It 
must start right after admission to hospital. 
Earlier protocols suggested immediate use 
of milk and water during the acute phase, 
in the first couple of hours, but to date their 
advantage has not been proven in 
controlled studies. On the other hand, milk 
can cause some additional post-corrosive 
lesions due to the chemical reactions and 
further problems in performing an urgent 
esophagogastroduodenoscopy (27). 
Patients should be rapidly sent to a 
radiological examination, starting with 
plain radiography of the chest and 
abdomen. These investigations can provide 
helpful information about the mediastinal 
processes and they can show us signs of 
esophageal or gastric perforation, 
described as air in the mediastinum or 
under the diaphragm.     
Esophagogastroduodenography with 
gastrographin performed 25-30 days after 
caustic ingestion may provide useful 
information about the changes in the 
esophageal and gastric lumen. Some 
authors prefer barium sulfate as less 
irritant, especially immediately after 
ingestion, for monitoring the development 
of complications, or when the urgent 
esophagogastroduodenoscopy is absolutely 
contraindicated. Nonetheless, this 
procedure is not suggested during the acute 
phase, especially in cases with suspicion of 
eventual perforation (28,29).  
Esophagogastroduodenoscopy, on 
the other hand, is a very sophisticated and 
sovereign method for diagnostic evaluation 
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of the upper gastrointestinal tract. The 
most optimal time frame for urgent 
esophagogastroduodenoscopy is in the first 
12-24 hours after ingestion of the caustic 
substance. This diagnostic procedure 
should be avoided between the 4th and the 
14th days after ingestion because of intense 
inflammatory changes, vascular 
thrombosis and healing process of the post-
corrosive lesions (11).   
Unfortunately, there are still 
controversial opinions about the timing and 
method of performing this procedure. 
Some suggest that all patients with discrete 
symptoms of caustic ingestion have to be 
subjected to endoscopy. In patients with no 
symptoms and no signs of oropharyngeal 
injuries, endoscopy should not be 
performed, but they should still be 
admitted to hospital and set under an 
intensive monitoring during the first 48 
hours after ingestion.   
However, the fact that even 20% of 
post-corrosive poisonings pose no signs of 
oropharyngeal injury as well as the 
unproved correlation between the 
symptomatology and the severity of post-
corrosive injuries advocate a legitimate 
need, with no exception, of upper 
endoscopy in all poisonings with caustic 
substances (30).  
Today’s modern approach 
recommends performing urgent 
esophagogastroduodenoscopy after 
previous sedation, general anesthesia, and 
endotracheal intubation. During the 
procedure, several complications might be 
faced, among which the iatrogenic 
perforation is the most severe, but luckily 
very rare. Introduction of flexible 
endoscopic tubes has made this invasive 
method quite safer.  
Esophagogastroduodenoscopy gives 
us useful data on the existence of post-
corrosive injuries and if they are 
documented, an adequate treatment has to 
be initiated as soon as possible (31).  
Endoscopic classification of post-
corrosive injuries in the upper 
gastrointestinal tract is of paramount 
importance in diagnosis and treatment of 
acute corrosive intoxications. Kikendall 
(32) suggested a classification in four 
grades (Table 1). 
Besides this classification, some 
authors use the classification made by 
Zargar (33) (Table 2). 
 
Table 1. Kikendall’s classification 
GRADE I: edema and erythema of the mucosa 
GRADE II A: hemorrhage, erosions, blisters, superficial ulcers 
GRADE III B : circumferential lesions 
GRADE III: deep grey or brownish-black ulcers 
GRADE IV: perforation 
 
Table 2. Zargar’s classification 
GRADE 0: normal mucosa 
GRADE I: edema and erythema of the mucosa 
GRADE II A: hemorrhage, erosions, blisters, superficial ulcers 
GRADE II B: circumferential lesions 
GRADE III A: focal deep gray or brownish-black ulcers 
GRADE III B: extensive deep gray or brownish-black ulcers 
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Endoscopic ultrasound and 
computerized tomography are useful 
procedures in diagnosis that can more 
precisely determine the depth of the 
corrosive injuries.  
The aim of therapy is to prevent 
perforation and to avoid progressive 
fibrosis and stenosis of the esophagus and 
stomach.  
First line of treatment includes the 
emergency surgical interventions that are 
indicated in cases of esophageal or gastric 
perforation. They are really difficult to 
predict and can be treated only surgically. 
Patients with shock, coagulation disorders 
or acidosis and those who have ingested a 
large quantity of corrosive substances tend 
to develop severe post-corrosive injuries 
and laparotomy and resection of damaged 
segments may be beneficial in their 
treatment. Modern surgical approaches 
suggest placing of gastrostoma or 
jejunostoma for artificial nutrition. 
In one of his studies, Zargar 
(33)suggests prompt surgical intervention 
in patients with severe post-corrosive 
injuries (grade IIIB) for decreasing 
mortality and morbidity in these patients. 
Some scholars are strongly in opposition to 
this method of treatment because they find 
determining the grade of post-corrosive 
lesions really difficult (34,35). 
In some protocols, neutralization of 
caustic substances can be viewed as one of 
the first steps for treating caustic 
intoxications. In order to be effective, 
neutralization should be used within the 
first hour after ingestion of caustic poison. 
However, many other researchers state that 
this procedure is contraindicated because it 
produces additional heat in the tissues and 
increases the risk of further new lesions. 
Generally, alkalis can be neutralized with 
lemon or orange juice and mild vinegar, 
and acids with milk, eggs or antacids. 
Emetics are contraindicated because of re-
exposition to the corrosive substance 
leading to the exacerbation of the injury. 
Activated charcoal is also contraindicated 
(36).  
Antibiotics are often employed in 
treatment of acute caustic intoxications but 
their regular use and benefits of their use 
are still controversial. Since there is not a 
sufficient number of controlled studies that 
would confirm the need for using 
antibiotics, many authors do not 
recommend them. Some investigations on 
animal models have shown that post-
corrosively injured mucosa is always 
attacked by bacteria that causes severe 
inflammation of the tissue followed by 
granulation and fibrosis. This is the main 
reason why antibiotics should be used in 
patients with acute caustic poisonings, 
especially  broad spectrum antibiotics like 
those from penicillin family (37). 
Another category of drugs used in 
treatment of these kinds of poisonings are   
corticosteroids but their use is also 
questionable. One big survey involved 361 
cases and reported 19% of esophageal and 
stomach stenosis in patients who received 
corticosteroids and 41% of stenosis in 
those who were not treated with 
corticotherapy. Individuals included in this 
study received either dexamethasone (1 
mg/kg/day) or prednisolone (2 mg/kg/day) 
(23).  
Several other studies showed 
increased risk of complications, such as 
peritonitis and mediastinitis, in group of 
patients who were under corticotherapy 
and there was no relationship between its 
use and reduced occurrence of stenosis. A 
similar multicentric study comprising 572 
patients conducted at the same time in 
several European countries indicated that 
corticosteroids have no significant 
influences on prevention of post-corrosive 
stenosis in acute corrosive poisonings (37). 
Post-corrosive extensive injuries of 
the upper gastrointestinal tract hinder 
physiological nutrition in these patients 
and they become candidates for artificial 
nutrition. Very soon these patients 
suddenly fall into a severe general 
condition due to hypercatabolic state and 
begative alkali balance (5). Several modern 
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the most appropriate one should be chosen 
according to the degree of esophageal and 
gastric damages revealed via urgent 
endoscopy.   
In patients with grade I and grade II 
A of damages, total parenteral nutrition 
(TPI) in the first 24-48 hours, followed by 
liquid diet until the 10th day should be 
used. Afterwards, food intake can be in a 
more liberal regimen. 
In patients with grades II B and III 
damage, the so-called “esophageal rest” is 
recommended. This means that patient 
must not take any food per os (nill per os-
NPO). During the NPO period, the patient 
receives nutritional liquids given through 
nasogastric and nasoenteral tubes, 
gastrostoma or jejunostoma. Despite 
enteral nutrition, the patients can also be 
fed parenterally by peripheral and central 
veins. Esophageal rest is explained with 
the fact that food particles enter the 
granulocytes of the esophageal wall and 
worsen the inflammation (16). Esophageal 
rest may last until the 10th day after 
corrosive ingestion or, according to some 
authors, until the 15th day or the first 
endoscopic control. 
 Intensive hyperalimentation and 
esophageal rest may decrease the number 
of late post-corrosive complications 
(stenosis and strictures), although this state 
has not been clearly described and 
confirmed in controlled studies (38,39).  
If the patient can swallow his/her 
own saliva, several scholars recommend 
taking liquids (nutritional solutions, milk) 




Figure 4. The patients with a nasojejunal tubes, who were fed enterally by enteroport pump 
system 
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In some patients, retrograde 
intraluminal esophageal dilation can be 
performed for prevention or dilation of the 
already created esophageal narrowing. This 
procedure can be done immediately after 
intoxication or 15 days later. It is safest to 
start the esophageal dilatation 6 weeks 
after ingestion. Then it is performed every 
2 to 3 months in several consecutive time 
intervals (40). 
In spite of the presented positive 
experiences, this method is not 
recommended by many authors because it 
can traumatize the esophagus, cause 
bleeding and esophageal perforation, and 
increase predisposition to fibrosis 
formation (Figure 6). 
Some studies also show the benefit 
of using sucralfate in treatment of caustic 
poisonings. They have shown its role in 
reducing the percentage of post-corrosive 
stenosis in the upper gastrointestinal tract 
(41).  
In patients with IIB and III grades of 
esophageal injuries, a specially designed 
intraluminal stent can be placed under 
endoscopic control preventively or after 
the onset of stenosis. The limited number 
of controlled studies has not given 
substantial support to this method (42). 
At last, surgical intervention is 
indicated in cases with complete stenosis 
that cannot be treated with usual 
conservative methods; esophageal or 
gastric defects noticed on plain 
radiography; and when patients develop 
some kind of fistula. During surgical 
intervention, jejunum and colon are the 
most commonly used organs for 
esophageal replacement. Esophagectomy 
with colon interposition is the most 
frequently applied method in serious 
esophageal lesions (43). Gastric 
transposition is more recommended for 
children although there are data on high 
mortality rate (5%), anastomotic leakage 
(12%), and postoperative dilation due to 
onset of strictures (20%) (44). 
Predictions in acute caustic 
poisonings are very alterable and they 
depend on the degree of esophageal and 
gastric lesions as well as the general health 
condition of the patient. The highest 
mortality rate has been recorded as a result 
of perforation and mediastinitis. 
 
 
Figure 6. X-ray findings of narrowed mid- and distal esophagus and dilated proximal 
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CONCLUSION 
Acute caustic poisonings are a 
serious socio-medical issue, both from the 
sense of clinical presentation and the 
therapeutic approach. These poisonings 
cause severe chemical damages of the 
upper gastrointestinal tract, most 
commonly localized to the esophagus and 
stomach, presented with serious clinical 
signs and symptoms. Clinical examinations 
are hard to perform; hence, the treatment 
and outcome are often uncertain.  
They are most commonly detected 
among young people in their most 
productive and active period of life. At the 
same time, they present a significant 
economic burden on the community due to 
expensive diagnostic and therapeutic 
programs and extended hospitalization. 
Treatment of such intoxications 
requires modern medical approaches 
because of the severe clinical presentation 
in the acute phase and the need for 
extended evaluation, severe post-corrosive 
complications, and possibility of a life-
time disability.  
In the next five years, it would be 
necessary to study the problem with more 
controlled clinical surveys, which will look 
for new ways of reducing the high 
percentage of post-corrosive stenosis of the 
upper gastrointestinal tract and 
development of more efficient treatment 
protocols. 
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